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BELLCOMM, INC.

SUBJECT: Coupled vs. Decoupled LM/ATM Mission  DATE:
Concepts: System Configuration
Aspects - Case 620

February 14, 1968

roM: R. K. McFarland

MEMORANDUM FOR FILE

A review of "Coupled vs. Decoupled LM/ATM Mission
Concept: System Configuration Aspects" was presented by the

author at the Apollo Application Program Review, NASA Headquarters
on January 27, 1968. This review summarized the system config-
uration aspects of operating the LM/ATM independently of the OWS.
Copies of the vu-graphs used 1n the presentation are fatitached.
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CM:

SM:

AAP-3 CSM WEIGHT SUMMARY

AAP WEIGHT AND PERFORMANCE REPORT, DEC. 6, 1967

EMPTY (SOLID RETRO)
NON-EXPENDABLE LOAD

CREW SYSTEMS (56 DAYS)

RCS RESIDUAL

ECS (28 DAY LIOH)
EXPENDABLE LOAD

RCS

ECS

TOTAL CM

EMPTY (1 N2, 3 02, 3 H2)

NON-EXPENDABLE LOAD
SPS RESIDUAL
RCS RESIDUAL
CRYO RESIDUAL
EXPENDABLE LOAD
SPS
RCS

TOTAL SM

TOTAL CSM

SLA + L.V. MODS

TOTAL

13041
1809
1457
b5
307
301
225
76
15151
11008
839
562
208
69
10638
3887
3678
2392
225
456
22485
37636 LBS.
3915

41551 LBS.



"INV113d0O¥d S87 9¢ TWNOILIQAY SIHINDIY dJWNA WNINIWOW SOY
"SIV WLV 404 dWNd WNINIWOW INIIQVYI-ALIAVYI SIWNSSVY-

'S81 991 NI9dYW
0020V (WN 021 X 18) ALITIGVdYD A7
.mmq pel8e WIOL
(i1 SAOW “AT1 + YIS
618Y¢ WSO V1oL
FAA § VA WS 1vi0l
622 °N
00 Y
009¢ %
00L2 (11940-30 3aNIIND -SJY
0412 SdS
GL68 avo1 T19vaNidx3
el TVYNAIS3IY 0AMD
802 WNAIS SO
294 TWNAIS3y SdsS
bA"L'S av0o1 119VANIdX3I-NON
G2ETl ANI 17 .No € .Nz 1) AldW3 ‘WS
119¢1 WJ 110l
9] Sa3
(Y4 SO
10¢ avo1 T19vaN3IdX3
I81 (HOI1 Ava 1) S23
147 SIYNAISHY SO
08¢1 {SAVQ 1) WILSAS M3I¥D
9091 Qv01 319VANIdX3I-NON
0LL11 (04134 AI110S ON) AldW3 ‘WO
SIVAI b
(INWINDHY NOISSIW Avad 0L

WSD LIVM 000¢) "Sd3 W1V JHL WO¥d WSJ 3HL Ol G3a1AOY¥d SLIVM 0021
WSJ NO SJINIOOAYD TV

(317 119490 AVQ 06) 11940 ¥vINIUID WN 08T
WIV/W7 40 3SN3d ON

SNOI1dWNSSY

NOISSIW 031dN0J30 W1Y/WT 404 NOILVINI 1ANOD WSD NO 1IVdWI




*s87 8¢9 NIJYVYIW

*s87 0£g
ol
09.

MV SOd

MV SdS

IONVWIO4d3d WSI

NOISSIW AVA-0.

Sd3 WiV FHL WO¥d WSD FIHL OL d3AIAO0dd S1IVM 00c1
WSO NO SOJOIN3O0A¥D 11V

(3417 L1990 AVA QGE) LI9¥0 dVINIYID WN 022
WLY/W1 40 3ISN3y

SNOI LdWNSSY

NOISSIW 037dN0J33A WLV/WT d04 NOILVINDIANOD WSO NO 1OVdWI



"SINIWIYINDIY INIWIYIAXT 04 NOISIAOY¥d ON-

'S97 186 NI YW
0020 (021 X 18) ALITISVdYD “A71
'S87 9126¢ 101
sloe SAOW "A™ + V1S
10ese WSJ .04
121z WS 101
820 N
z %y
2Ie %
p092 .S0Y
2062 SdS
1156 av01 T19YANIdX3
21 WNAISTY 0AYD
802 WNAISTY SIY
296 WNAISTY SdS
28 av01 TI9YANIXI-NON
8001 CHe o€ °NT) AldW3 WS
088€1 W2 101
9 593
622 594
10¢ av01 TIaVANIdX3
10 (HOI AV 82) $93
o WNAISTY SIY
1501 (SAVQ 96) SWILSAS M3HD
6081 V01 319YANIXI-NON
0LLTI (04134 41705 ON) ALdW3 ‘W9

SIVAIY
NOISSIW AV(-99
(INIWIHINOI WSI 1IYM 0042)
Sd3 SMO 3H1 WOY¥4 WSJ 3HL 01 d3a1A0dd SLLIVM 006
WSJ NO SJOINIOOAYD TV
11440 WN 0€¢

SNOI1dWNSSY

NOISSIW @31dN0J30 SMO ¥04 WS NO LIVdWI



WALSAS 9WO
404 INV113d0dd V

INVYTI13d0d8d "S871

0fe ‘3IUNLIONYLS °Sg7

00f :37INAOW JIANVL SOVV
9°1TT6S *S€71 ‘INVIT13dOdd IvLOL
J9VI0LS HLNOW-E
/A ‘*A°T NIVLINIVW NV 3AIN0IY ‘“WSD XDI04aNN
- SAVA 99 ‘3A0OW TVILA3ANI
2 €Ly SAVA 9§ ‘3IA0W d0d
0°T¢ A20Q SSIW WSO T

WIALSAS SOVVY
404 LNV113d0dd Vv

NOISSIW AVAa-9g§

WALSAS OWI d0 W3ILSAS SOVVY HLIM d3d4ddIN0O3 39 11IM SMO

ONITdN023d A9 J310344V ATINO SLINIWIYINO3A TOALNOD 3IAANLILLY

NOISSIW a31dN0J33d 404 SMO NO L1D2VdWI

SNOIL1dWNSSY



IMPACT ON LM-A CONFIGURATION FOR COUPLED MISSION

SUBSYSTEM

GEC: COMPUTER COUPLING BETWEEN CM AND LM-A. RCS
LOGIC FOR Y AND Z TRANSLATION AND INBOARD JETS.

PROPULSION: ADDITIONAL RCS SHIPSET REQUIRED
STRUCTURE 185
PROPELLANT 445
630 LBS.

EPS: PRIMARY BATTERIES TO PROVIDE SUPPLEMENTARY POWER
DURING RENDEZVOUS AND DOCKING

STRUCTURE 85

BATTERIES (4)540

625 LBS.
ECS: CRYO O2 TANKS, PLUMBING AND CONTROLS
TANK & STRUCTURE 350
O2 1200
1550 LBS.
STRUCTURE: PLUME DEFLECTORS AND SUPPORTS

PROVISION FOR PROBE/DROGUE DOCKING CAPABILITY
AND INCREASED STRUCTURAL CAPABILITY.

PLUME DEFLECTORS 150
PROBE/DROGUE STRUCTURE 320

470 LBS.
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LM/ATM CONFIGURATION REQUIREMENTS FOR OPERATION WITH CSM

SUBSYSTEM PRESENT
12/6/67
LM-A
STRUCTURE 1896
S & C 78
N & G 106
CREW PROV. 190
ECS 564
INST. 146
EPS 1171
RCS 4Ly
COMM 100
C &D 224
EXPL. DEV. 0
GFE 1836
LIQUIDS & GASES 1403
RCS PRCOPELLANTS 1065
9223 LBS

LM-A TOTAL
ATM RACK"™
SLA/N.C.

L.V MODS

TOTAL
L.V CAPABILITY (180 NM CIR)

MARGIN

L.V CAPABILITY (220 NM CIR)

MARGIN

CONFIGURATIONS

PROPOSED
(NO REUSE)

- 215
- 78
- 106
- 20
- 335
- 370
- 756

—

- D
- 350
-1253
-1065

-3853 LBS

5370

18241
k967
750
29,328

36,000

6,672 LBS

PROPOSED
(REUSE)

215

73
106

|

- 20

335
215
56

- 5
- 350
-1253
-1015

-3643 s

5580

18241

4967
750

29,538

32,250

2,712 LBS.



LM/ATM ELECTRICAL POWER

PRR DECOUPLED MISSION ESTIM.
1/23/68 180 NM 220 NM
(ORBIT AVG) 90 DAY 10 MO.
ATM 2804 2654
PCS 1006 1006
EPS 133 133
MEASURING SYSTEM 6U 64
™ 360 360
COMMAND SYSTEM 27 27
DISPLAY SYSTEM 201 201 i
EXPTS | 113 113
THERMAL ! 700 565 (1)
LINE LOSS . 200 185 (2>
LM-A § 600 340
COMM j 24
CREW PROV : 5 !
EPS ! 114 i
D&C i 12 §
ECS i 68 ;
INSTR g 67 g
z :
TOTAL LM/ATM ; 3404 WATTS 2994 wATTS!
; | é
AVATLABLE POWER i f
Pea . 9720 9200 (3) 8760 (3> |
PSA/PL 2 2.56 2.37 2.32 §
PL i 3800 3800 3780
[ f
| :
SYSTEM MARGIN | 4396 WATTS +806 WATTF +786 WATTS
NOTE: 1 SOLAR ARRAY PANEL + CBRM, 215w, 273 LBS.
(1> 350W FOR FLUID SYSTEM PLUS 215W FOR EXPT. HEATERS
(2> T7.5% LINE LOSS
(3) 360 MODULES, 34.3W/MODULE, 24% MISC. LOSSES, 0.5%/MO.

RADIATION LOSS
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